The distribution of transglutaminase in the rat oocytes and embryos.
Transglutaminases (TGs) are calcium-dependent enzymes that catalyze the transamidation of glutamine residues of a protein substrate to form intermolecular isopeptide bonds. The zona pellucida (ZP) is an extracellular, glycoprotein matrix that surrounds the oocytes of all Eutherian mammals. We aimed to identify the immunoreactivity of tissue transglutaminase (tTG) and ultrastructural changes occuring in rat oocytes before and after fertilization. Female rats were stimulated to superovulate, then mated with males. Oocytes and embryos were collected and examined by immunohistochemistry and electron microscopy. Before fertilization, tTG was present only in the oolemma and the cortical cytoplasm. After fertilization, tTG reactivity increased in the ZP of the early zygote and the preimplantation embryos, but decreased in the cytoplasm and perivitelline space (PVS). After fertilization, the PVS ultrastructure became asymmetrical and large around the polar bodies with many cortical granule contents. In conclusion, tTG immunoreactivity was found to be spatially and temporarily heterogeneous in the rat oocytes and embryos, especially in the ZP.